Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 10-135974 
(43)Date of publication of application : 22.05.1998 



(51)IntCI. 




H04L 12/28 
H04L 12/46 
H04Q 3/00 




t...... » > ~* ' 

(21) Application number 

(22) Date of filing : 


: 08-290221 
31.10.1996 


(71) Applicant : 

(72) Inventor : 


FUJITSU LTD 
KAJn YOSHINORI 



■4- 





PROVIDED WITH SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To flexibly and highly 
efficiently operate a transmission line by distributing the 
respective cell groups of means A and B for integrating 
and transmitting/receiving respective terminal signals 
and transmission signals to the paths of the transmission 
line and terminals by a cross connection means, 
corresponding to the transmission destinations of 
respective cells. 

SOLUTION: This network integration node device 1 is 
constituted of terminal and transmission line signal 
integration means 1 1 and 1 2, further the cross 
connection means 13 and a path setting means 14. The 
mans 1 1 integrates and transfers the respective terminal 
signals handled by the different plural kinds of the 
terminals 2, and the means 12 integrates and 
transmits/receives the respective transmission line 
signals, transferred through the different plural kinds of 
the paths of the transmission line 3. The cross 
connection means 13 distributes the cell groups 

integrated by the integration means 1 1 and 12 to the paths ins.de the transm.ss.on l.ne 3, and 
the terminals 2 corresponding to the transmission destinations of the cells and the path 
setting means 14 changes the path and communication capacity, corresponding to the Iraffic 
state of the path. Thus, by the mutual connection of an ex.st.ng network and an ATM network, 
existing properties are effectively utilized. 
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? ma-it s-h-mw* 

■f§-ffi-a-fk#s k <Dfflxms&-t/>m<Dg>mftm& ! if o 

§15 1 n k fc o T#ftrf5-fe/wic:# £ nfcjS 3teflH*»c*<5 
^M^tmSt k <r>mxMU"tn'm<o&mftm*'fr r> ss* 

m±^m^mn & , mise^Kft-g-iK-a-ft;^© * am 
x-mm-t/^m^m^-m^n o ^mnm^^m^mn 

%mfe<oj3&m'<xffim\z&&TZ'<xmn&&&k. 
&$2.9tm m k urn ^(o^m^^n k <o mvw&mm 
*%n-$-z>^*mu : T~-7;vnkfrhte<9. 

[f»*«l 2] »^2lCfa«(D^S' M7-^«t-g-{k 

* ©K«3i**icrt; cummin os- vmmsmn 
it* 1 3 ] m&vmm;- kbo/mmec** 
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rawest 3^^t!)TiME8^ «aia 

kt>2ooea»*rJR#i-6ll3Mll 0*fcl4l 1KB 
[0 0 0 1] 

/ - KIHEtt i IF r. ti tr^tr * y h V — 9 U&ik / — K 

tf, ^l^^teiH^- K (ATM :Asynchrono 
us Transfer Mode) 51ft ;fr^C£r£#£ i 
tfcWAN (Wide AreaNetwork) ffi<£> 

yrfffli^M^t^LAN (Local Are 
a Network) |H«ttl£ ± o"C«*ft*tSea^ . 
^^AdSgE^a^^ttTVN^o WAN (Wide 

Area Network) /a^eSSf;*^ A £ L 
t\ B-ISDN (Broadband Integr 20 
ated Services DigitalNetw 
o r k) te^<D&m&&ft&£^fcfo&'*Xfflmi&<!>fc 

1) o 

[0 0 0 2] L^b/i^feiaSUfcV^^eSlV^^ 
[0 0 0 3] 

[fi£5£<£>&flf ] B 2 2 te-^/W^ 9* «f Ti£«e36^^^ 

«Sr*i-H"efcSe *fc. 3 2 2\Z&1rt&a-— 

S 0 *f02 2S:#»t5^> *Htt, ATM**** 
«8t LfcfflfS^^^^fe^feATMiifSv^^^A^SS 
^tS«f^WANKfH^^:ov^■CAff69^-^UTV^5• 
[0 0 0 4] *Hl!i*i-«*H:3*^*ir » TtcJ:54i 
*B-ISDNi**ltfc9, ATM* n*3*^ h3g 40 
B (ATM-XC) Sr&tfATMy y^^TAi. M 

*l£ 0 r^ATMyV^S/^^^tt^^lH*:*^"*"*^ 

mm^um^mm^u^^^ o am top e r a t 

ions Administration and M 
aintenance) fltffffc felMC^BSr— 5EE*«I 
it5t^l/-Vay^riK (ATM- ops) &{i 
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[0 0 0 5] ' «5ATM5I« v"*^Attu JBS*t«!£© 
(NT^Network Termination). 
jQA#*5tf&8Bi£g (ATM ■ S LT : ATM Subs 
criber Line Terminal) 3© J: Tfjfr 
«E#AS#aaEUfc*« (ADM : A d d /D r o p M 
ult.iplexer) (B**-f ) *»feftSJPA#* 

v-*^^ *o;*=**msii (xo jsjitwKitote 

[0 0 0 6] ^-y h!7 — ^-fcV* (ATM • o p 

s : ATM operationsystem) tt N ^ 
^ATMilfSi/^^Acr>^m/©JfflISrtT9o **5. 
©TEW*, #lCATMS*tfcS 0 ATMS*TE 

icft^r. ^^HLANW,t5:Hfc5o ^Jx. 

tf, *B*0£« (SO B2 3©«1 (BO 

^1*5 «9 LAN36SSBii"5*&t>*>So 

[0 0 0 7] m2 3 liATM • L AN:fc£TJ<L ANIH8I 
ffi<omf$ t m%7FlrmXlbV . tOtWCATM^^yf 
(ATM - SW) as«a>JX*o S^LANIt 
Df3/WW^tfc5ATM^-^ (LINKRELA 
Y) tCTi&^bT, ATM^^yfCgftt^o ^^P 
BX (Private Branch Exchang 
e) % TDM (Time Division Mult 
iplexer) I^S"*^*— * 

T?ATM^yf (ATM-SW) icSBRSitSo 
[0 0 0 8] B+^FDDl i£F i b e r D i 

stributed Data Interface, 
SNMP (Simple Network Manag 
ement Protocol) — 
5/ h (Ethernet) S:BSt5*-y K AV • 
SW^r^M^rfNTS C^ia^ Au d i oV 
i dua U^yf^fA, FE-D I S-TttEHfefS 
-g-^)^^^— ^ 1 . 5Mbps<DPRI (Primar 
y Rate Interface) icffitti" £ 
ATM • TAfiATM Terminal Adapt 
er, SCftSpeed C o n v e r t e r *T?fc5 0 
[0 0 0 9] 

i&wtm&^&s k-tzwm] s2 2^^atm 

X.#5t^fc5c L^U**Sfo, wOEl 2 2 COATM 
iiif i/*^^£SUBLfc4§£\ :^ATMIfi^fA 
t?r*5WE«=r^S»». *M;i#ATM*<Dj« (#8*.tf 

[0 0 10] — *\ ^^cOATMilffv-^^A^OVNT 
#^i-^>i:, &Vt<DATMmi6isXTMZ.t$\,">XI'Z* B 
— I S D Nfe^SS (SDH: Synchronous 
Didigital Hierarchy) <D2h%:tt& 
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—^t^xi-tyt^m^mm^^mm^nx^^ 

[00 11] ^^^g#ffl*T*t>fet)^/uff^AT 

[0 0 12] f&m. «tt^r4TfB©lffl]HA(D, ®*JJ:tf 

[0013]© *3fc«faLT^5LANi3j;tJWAN 

(3) ATMIH^©««fl&|MT*^ri8ii-*, RffiM&A 
5 ft ft G>fE#*85fc<D A T Mffi^a&KBMg k fl&fb U 

TW£V\> 30 

[0 0 14] i-fc*^ SttOATMifi^^rAT 
J4. aa£«*"*-5*ATM3R<D**Sr+-»|c:efflUfc 

[0 0 15] 

/- K«« («T, N I NgE@£ 0 4*5 N I N 

f4N etwork Integration Node 
^B6ie#T-feSo NINSIlIt «*2i:ei£g&3£ 

[0 0 16] JhfE*^ h!7 — fffi&Vc/— KttS (N I 
N=gg) ltt, 'M<^t, S*2«(D»*«*R-g*fb so 
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[0017] *B*fll*tt^ft;#« 1 1 14. H*5«SS 
2 i>m 0 LT«Si-S*tB&* 

a«\ **fll*ilE*<b*S 1 l{dJ:!9«E^b*ttfc-fe/w 

b*5 i rfeaiK«-s«-&<b*« 1 2 j: r> m& § ttfc-t 

[0 0 18] Sfc±E^Rjt?JH4f4, 

WyM7-^«^ft/-K8i (NIN81) US 
**U «»a©ffiSS*Sr«E^UfceS6K3*^UT. 
£*L&*y h!7-^«E^fby-KSt«W*UT«j*S 

[0 0 19] 

t>*1") f4#JS*#l 0^*£*LT:te?). *B©flt 
I4 N fiM3^Lt2o^y h!7 — ^jffi^fb/— K 
mm (N I NgEg) 1 **R«S:h/CV*5. 2OC0N I N 

*B«K eA©M*2f4iE#»*«:*U &?l£>*I8£2 
f^ATM«^**t 0 

[0 0 2 0] JiffiN I N^rA 1 0 iCftV^T, #N I 
N^g 1 ft, 7- K£«/MWS« (BIT, NSPH 
ffcl") 2 1 «rAflii-5 0 NSPJ4N etwork Su 
pervisory Processor (DB&fS-^Tfc 
5 0 r<DNSP2 1f4, h!7 — ?m&itS- K* 

fi(NIN^g) IrtOMU^R^SH (EI 
1) ^l^LT, #NINgf liCoV^St^^© 

[0 0 2 1] r;ft£>NS P 2 1 ICI4S fells' b!7 — ^ 
II^rA (filT, NMSH»t) 2 2#«HSn 
^> 0 NM S 14 N etwork Management 
Sy s t emOISfett^^o l(DNMS2 2li, M 
OJiE/- Kft«/»J«^« (NSP) 2 1^r**«)tC 
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[0 0 2 2] £.0>B2K:*5V>T, **M^#IB^i36 s e2l 
»3te±oT#j&»9*<«3*i-C^5 0 r 

-Ctt, ^^d^-^ P3$fcgU SD (SuperD 
i g i t a 1) VAflL *JM8±W*S»IPI-(5 0M/ 10 
.1 5 0M) Srfa*bTV^5d^ — ««j^-ff*.tf, -<*>E 

aK3tt, "jteas*. **eas*, rawieas*, =^ 

[0 0 2 3] ±|S©t*5 9e^g6 3S:tt^e36iWt bfc 20 

fc*yM7^K^k/-K§Si (NIN81) ltfc 
So H2^ov^Sb^RK*r*D*.*i. fflf^TD 
MJ3T ime Division Maltiplex 
e r , T AteT erminal Adapter, DS 
UteD igital Service Unit ~Cfc 
£ 0 ftja, rjh,&a>*/*R*Hu NS P 2 lJSiffNM 
S 2 2^J:5^W/ / S , J^^«iS^X^>5o -O0 2li- 
«i ttt^SSffl^ATM WAN (^^^hB 30 
-ISDN) Sr»«Ufet>OT?x rttfcN IN£«1«: 

(aiofai 3) £*&5o 

[0 0 2 4] £ ^tC^^^^ff^$tb5il<f^fi^OV> 

(Bi©i4) i* s #^te^8e>W9S-ce>nfc«5tw 

[0 0 2 5] S 5> JC^<^KJ£#« 1 4 OJiffll 
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[0 0 2 6] Fy-^fl.^fA' (NM 

S) 2.2tei9fW|($*tS«IBi:Urf4,- VPOK«, 

nil, flttff^bt/nciswwBfli, mm. 

*y h!7— — KV^fA' (NI N^rA) 

[0 0 2 7] H3tt*38KSriBffiUfc^/^p«7 ? ^TJEE 

T, ittHl*5J:tfB2fc«bfc-*y M7— ^SE^fb/ 
— (N 1 Nit) T*fc9. A—Hife^: (Loca 

t i on) ^KfliS^fct>oS:H*UTV^5dS, rfrJ; 

^ttSSJtt-rs. H2fc«UfcfinSK3H:*#i: 
finSff**HKi-&. W©NSP'2 1WMS 

2 2ttia«Sr«»Ufc 0 ft*3. *HK*5V^-C, 

W -«J»ttSDH3tea.5RSr**t^ 

[0028] m4tem3\z&i?z>ffi&fcmmft<os<x& 

A, B, C*5it^D»^S>5*N I NK«l^^Sr» 
L<*U #NS P 2 1 fcov^TfclBttSr^lil&b 

ft. H4U:*5V^T* ^NIN8frt(^M/DM3 1ii# 
K/fMK^^a^-/^ (MUX/DMUX • Mo d u 1 
e) "Cfo 9 . XCM3 2l^n^3^^h^a-;V 

(Cr oss— Connec t Modul e) *Tr& 
So WttfVP (Virtual Path) -M/D 
M-efo«9, VP-XCMtfc5o 

[0 0 2 9] M/DM 3 1 ttB 1 <Ofig*fi^«E^ft:#© 

S^COXfoSo ^tXCM3 2ttBl©^P^ 3 ^ 1* 
fgnictiStSt^fcSo Sf^EE (E 

xis ting" Equipment) f*RfiF*B<DK« 
Sr^L, UN I teU ser Network Inte 
r f a c e-C*>0. *fiKSK 3 rt©Ott3ftea*. Rtt 

[0 0 3 0] *ft, A»J&^N I N§S«l'rttett4J|t0) 
/^^3i>f (HW) ^£*VC*59. ^M4t3o(D 
Ji3ft»fe)IK!iB*K, C*K*5J:tFD*KlRl»-C 
fcSo I^BItt:, CM&<DN I N1S111 rt©***:*i"3 
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(6) 



#5g¥l 0- 1 3 5 9 7 

10 



A- (M/DM) 3 ltt«*«*2tf> 

JB*'<9*— #*Mip. flttftMHu ffttffiftli) ^<£>#L3S*> 
[0 0 3 1] ^n73^K$? a -;MXCM) 3 2 10 

fiii|-r5attB«:*9M-So rofcfc«&a<Dfi3l^<E>V 
PISS («*fc#flFi-6rfcft<) . *n;*=i**K 

/ffl»©Hfr^, f R lg{l§^)OAM 
(Operat ions Admini strat io 
n and Maintenance) #LgL L T ( L 
ine Terminator) 4 — 20 

(STM/ATMSE*. DP/VPM) «yB0)*fT«r 

[0 0 3 2] &*5 X SDHO^n-KtATMt^O 

h y — A**u»i-**frtt^ 1 tu-tij:«j£-j- 

£14 13, 1 4 3 2SrigJBU PDH(Precio 
chroneous Digital Hierarc 
hy) (^^^ h!7 — ^Jb^ATMcD^^pJfgti-^fc 
^t/WytVmiUG8 0 4 (1. 5M/ 
2. 0MCD— 2 5M/5 OMG>*|IO*S) Sr 
SUBi-£o 30 
[0 0 3 3] VP^©P-P (Point- 

t o — P o i n t ) , P— M (P o i n t — t o — Mu 
ltipoint), ^<tt^XC (^P73^^ h) 

B3'W5 2ooN I Ngfl 4r*05in<oe2IB3 Sr 
3EfttcB 5tSl< R0Ji-5o 

[0 0 3 4] B5l*H3lJ:*5JtS2 0©N I Ngf 1 t 
*OW^eSIB3<Og¥J|jBffilSr^i-H-e&5o 2o(DNI 
N811I4, A«jft*5itfB»ji£<0*N I NKI1-C* *o 

11, 1 2*5 J: VI 3 tt. **t-e*bBBlRi«Lfc«*fflr 

^ h (XC) ^Sfc#jEi-5« 
[0 0 3 5] H"Ctte26K3(0«fiS;fcKb<»v^*5 



V-t~Zi>K ^(om. «5tt5t-/^yK (OH) 

[0 0 3 6] JbfEft (Optical) e263Rfc»/*4 
tl%1RMs<X (VP) fiVPO (VPOl-VPOn) 
^LT*i- 0 (Radio) GKSISUJIOV^T 

ttVPR (VPRl-VPRn) , SD»M (Lea 
s e d Line) fiSSSIfclo^TttV PL (V P L 1 
-VPLn) . mm. (S a t e 1 i t e) eaSUCOV^ 
TttVPS (VPSl-VPSn) -CtK-fo *fc*H© 
J: #«5|c2 fcOMTSSSfrfc** 

fa-g-dSffia^-Y^/WV C (Virtual Chann 
el) i Lt^^^TV^o 

[0037] *fc#N i n§6«i rtKiasvvc. tem&m 

f«^bf8l 2«r«J*r««dtt, SDH • LT (L 
ine Terminator). #eaSS»StJCSJCKft 

&ftfcLTfc4t«*K«», mafim&xwm (ra 

TE • CONV) fc&mcSTM (Synchrono 
us Transfer Module) /ATM (A 
synchonous Transfer Modul 
e) CONV (Converter) d»&tt$ 0 
[0 0 3 8] r©H5 0*fifclCOV^Sfe^8¥U<KM 

(NiN8i) iter*. **5**«©ea*«r-5ctt 

Ktffiit- 7uYkUTVN^ 0 t/uftSftfc«*f* (v 
cx n ) tt2Sft$fc6r»ttfcV P 

[0 0 3 9] ^»K3e**tfc, VPOiBAWW*fc«:l» 

/»WaS« (NSP) 2lSr^U *yM7-^ffl^ 
(NMS) 2 2tei5**ttMm/1»PSft 

So 

[0 0 4 0] _b5gOH] 5 l£:fc^Tte, 3 ^)TS^ 

*ATMW*!:S5i (VPS) j&s*£:hrC^<5 0 S 
BEIB«r4R*i"SN I NSS111 ^fco-Ctt, HI 2 3 ic^L 
tATM^yf (ATM • SW) *^mt LfcATM 

• SW^(DATM« LAN**B**»C*A*ilTV> 
*^©N I NC/^rA^A^M^J:v\ i 
r 5£Sr<Dj; 5 4ATM • SW^< — ^COATM * LAN 

ttSC^ST IN (Terminal Integr 
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a t i o n Node) k ±V\, 

[0 0 4 1] @ 6 I^ATM^S*Sl:*fU?S5eoN 

^^V-: y 3 y/- K (TIN) 4 1^LTNIN 
SBlK^£^5o 
[0 0 4 2] El ^#i5#flg-r^t. 
~t*iy yy-?m&fcy-Y (nin) gini ™ 

11 — 1 3fc5VMi#®l 1 — 1 4l-i:oT«J*^tb 
£o rtt^^Sl 1^1 3f*. 114^^3-^3 1*5 

^ (11, 12, 13) i:tt, ^IrftKJ^tt 

[0 0 4 3] 12 7 r*N I N3SS 1 cD^JS^J^r^-rEI 
Ol) x 08^lRjEl (^<D2) . 09^1^111 0tO3) 
T*fc6 0 El £*ttfrr5£. i7iatttffi*flfSE 

$gl 2^<fct5^^1S:^#Sl 4^J£L, E9f^i 
5^2 ir^P^a*^ hfftl 3 t0>IBttaaiSU* — 
n<7>M8*>f y#7*- y h 5 if*. 

5 2 £ . r 52Hp^ 
a 4^ ^gl 3 t<Dm\^h^X, (D^M^M* 30 

^?«*i!0#ffi#BISi$5 3^ttt^o 

[0 0 4 4] 2fcicH8*#fla-rst. 

gl3lt /<^K3S^=y b 6 1 <D*lC7&j££*K ^ CO 

y h 6 i rticrt, »*«**frfls#«i i 
6 2t^ e3i»fs#tt^<b*a i 2 

A'MdflMVe 2 *e«*«'feA'#»MWB6 3 i-©IB 

(Virtual Path Identifier) 
[0 0 4 5] /^S^-f h 6 1 fel-'^K 
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V P I (Virtual Path Identifi 
e r) aift£B6 7 ^>0 AMi?/W#LS£fl 6 8 ftMttJtoh/CVt 

So 

[0 0 4 6] £<blcE9lCOV^TJ^5£. 422S8&ft-§#E 
^Sl 2t*. ei£8&3 kit***** h^gl 3 k 

6>fctK :^6M^^7x-7^5/h7llt e 
2 k? h^&l 3 fcfl>IBfc*>ot\ ir 

[0 0 4 7] ±^tt@7, H8*5J:t5B19^*i-«fiK 

. «*>f y^7*-^»a=y h 5 1 i:oV^ (0 7) 

(1) 5 2 : ^a-f^^^^-^tt^ 
(PRI, BRI, V24/V35, X-21, NIS 

(2) ireflMUMBttS 3:15 OMbpsOUN I >f > 
• /^Rjeasy h 6 1 Kov^t (88) 

ftfo^ 1 5 0MbpsfflS^»^HW<D^^Si¥^-r 

( 1 ) ( V P I ) £lfc«B 6 4 

a) /<*mn (VP I) -r— 5^T KV^Srig 

[0 0 4 8] b) VPlMf^6 5^b©f-^ 
&g«U (VP I) OS#&*l£r*T 

c) ^{i^^SfrSOAMir/l^^ttlU OAMir/V- 
fcLSSS 6 8 — SM% 

d) OAM«kllffl56 8frb<D7*— OAMir/U 

( 2 ) V P I ftfttt 6 7 
fflfflffie 6 £<DfflfBlCfc *K V P I X-^/Vg|5 6 5 <D& 

(3) VP I ^—^7^6 5 

VP im&mT—?^ (RAM) ^fe*So 

(4) OAMt/^1^6 8 

a) OAMt/Uf-^^fft, 

m-TSo (H*UftV^OAM«i«)iifflr^i t 9#fcOA 
Mir/wx — ^) o 

[0 0 4 9] b) VP Ig£&$P6 4tCT KPy^Shfc 
OAMr-^S:, ^(DOAMas—^trJi-^o 

( 5 ) V P I *J«$i5 6 6 

a) CPUi»©fck-C, VPI^r-^^SS^ 

b) OAM-fe/^-^wKS^KmuWlBSr*^. 
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(6) t;w#I»i»6 2*3J:t;6 3 
1 5 OMbpsX n k 2. 4GbpsX 1 CHi:(D^(Dt;^l 

• Bm&4 7 h 7 1 (0 9) iCol^T 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the network integration node system containing 
network integration node equipment and this. In recent years, development is variously furthered 
towards utilization of a multimedia wide area transmission system. For example, it realizes as a 
transmission system for WAN (Wide AreaNetwork) on the basis of an Asynchronous Transfer 
Mode (ATM:Asynchronous Transfer Mode) communication mode, and the transmission system 
specifically constituted by the connection between LANs (Local Area Network) which makes a 
common carrier dedicated line a transmission line is already employed. Moreover, the 
transmission system of a virtual path network configuration between which the transmission line 
equivalent to B-ISDN (Broadband Integrated Services DigitalNetwork) was made to be placed as 
a transmission system for WAN (Wide Area Network) is going into a utilization phase ( drawing 1 
mentioned later). 

[0002] However, also in which transmission system mentioned above, the present condition is 
not necessarily said to be a satisfactory thing, considering the viewpoint of reservation of flexible 
and efficient employment of a transmission line, and a highly reliable communication link. This 
invention describes the transmission system containing the network integration node equipment 
and this which took the example by this situation. 
[0003] 

[Description of the Prior Art] Drawing 22 is drawing showing the example of a system 
configuration to which utilization is advanced as one gestalt of a multimedia wide area 
transmission system. Moreover, drawing 23 is drawing showing the well-known example of LAN 
configuration built in user ** in drawing 22 . If drawing 22 is referred to first, this Fig. shows the 
WAN section concretely also in the communication system, i.e., the ATM communication system, 
on the basis of an ATM method. 

[0004] The configuration shown in this Fig. is an example of a public B-ISDN configuration by the 
common carrier, and consists of an ATM link system containing ATM cross connect equipment 
(ATM-XC), and a Mitsunaga distance transmission network which has this ATM-XC to both 
ends. This ATM link system realizes a pass network, and while introducing the pass hold 
technique which raises the utilization ratio of a transmission line (Mitsunaga distance 
transmission network), it has the operation system (ATM, ops) which carries out unitary 
supervisory control not only of the alarm transfer but also a pass OAM (Operations 
Administration and Maintenance) technique and the whole country, such as a flow characteristic 
test and a flow monitor. 

[0005] The ATM communication system to apply is divided roughly into the subscriber system 
which consists of a network termination (NT:Network Termination), a subscriber line terminating 
set (ATM and SLT:ATM Subscriber Line Terminal), and a branching inserting type multiplex 
inverter (ADM:Add/Drop Multiplexer) (not shown), and the junction system which consists of 
cross connect equipment (XC) and a high-speed optical transmission line (Mitsunaga distance 
transmission network), and is constituted. 

[0006] Moreover, a network center (ATM-ops:ATM operationsystem) performs monitor/control 
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of the ATM communication system concerned. In addition, TE in drawing is a terminal, especially 
an ATM terminal. It may replace with the ATM terminal TE and LAN may coordinate further. For 
example, LAN may develop by connecting with the right end (*) of drawing 23 from the left end 
in this Fig. (*). 

[0007] Drawing 23 is drawing showing the example of a configuration of connection between 
ATM-LAN and LANs, and an ATM switch (ATM-SW) is put on the core. Existing LAN is held with 
the ATM router (LINKRELAY) which is a multiprotocol router, and is connected to an ATM 
switch. Moreover, the existing terminal systems, such as PBX (Private Branch Exchange) and 
TDM (Time Division Multiplexer), are connected to an ATM switch (ATM-SW) by the I interface. 
[0008] In addition FDDI in drawing is Fiber. Distributed Data Interface, the unit to which an 
SNMP (Simple Network Management Protocol) manager supervises Ethernet (Ethernet), An AV- 
SW system For example, the AudioVidual switching system by NTSC system, The thing and 
ATM-TA which connect FEDIS-T to PRI (Primary Rate Interface) of 1.5Mbps(es) in the 
conversion unit of a picture signal are ATM. TerminalAdapter and SC are Speed. It is Converter 
[0009] 

[Problem(s) to be Solved by jthe Invention] The ATM communication system shown in drawing 22 
can respond to the request "reservation of flexible and efficient employment of a transmission 
line, and a highly reliable communication link" described first. However, with this ATM 
communication system, when the ATM communication system of this drawing 22 is adopted, 
since the property held now, especially the property (for example, the existing network) of a 
non-ATM system cannot be used at all, they have a difficulty in respect of economical 
efficiency. For this reason, even if it sees in cost, it is thought that the moon is further required 
for years for considering as a practical thing. 

[0010] On the other hand, consideration of the present ATM communication system points to 
construction of WAN only for a B-ISDN transmission line (SDH:Synchronous Didigital Hierarchy) 
in the present ATM communication system. However, for a self-management network user, the 
actual condition is that the environment of an optica! transmission line is not improved enough. If 
it does so, also from a viewpoint of a deployment of the existing network, ATM network 
construction with the existing network will be required. However, construction of the starting 
ATM network is not yet realizable. 

[001 1] Moreover, even if it is going to build the integrated ATM network network which 
incorporated even the self-management network to apply, it is difficult to be efficient and to use 
such a network in the present condition which the technique of the starting whole network 
monitor and control has not established. If it furthermore sees about a terminal unit, the capacity 
of a transmission line is running short in the present condition that the terminal unit has 
accelerated. If it sees about a microwave transmission line in this case, the frequency allocation 
on that transmission line has a limit, and capacity of that transmission line cannot be increased 
simply. 

[0012] After all, in the present condition, following trouble **, **, and ** arise. 
** while being able to use the various existing transmission lines in the high WAN section of a 
communication link and transmission-line cost, it can respond to the failure which can respond 
by the need capacity of the virtual path changed every moment in the WAN section, and is 
produced on the transmission line immediately — it is flexible and the network where 
employment effectiveness is high cannot be realized. 

[0013] ** The seamless communication link by the consistent connection between LAN to which 
it originally points, and WAN is not realizable. 

** The interconnection function between the existing networks and ATM networks which enable 
the gradual shift to an ATM network, and the connect function to the ATM network of the 
existing terminal for using the existing terminal effectively are not unifying. 

[0014] That is, in the present ATM communication system, if it is going to realize the multimedia 
wide area transmission system which can secure flexible and efficient employment of a 
transmission line, and a highly reliable communication link after utilizing the property of the non- 
ATM system which carries out current possession more than enough, the trouble of the above- 
mentioned **, **, and ** will serve as trouble. Therefore, this invention cancels many above- 
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mentioned troubles to coincidence, and it aims at offering the network integration node system 
containing the network integration node equipment and this which can secure flexible and 
efficient employment of a transmission line, and a highly reliable communication link. 
[0015] 

[Means for Solving the Problem] Drawing 1 is drawing showing the principle configuration of the 
network integration node equipment which makes the base of this invention. Setting to this Fig., 
a reference number 1 is network integration node equipment (it is also hereafter called NIN 
equipment). In addition, NIN is Network. Integration It is the abridged notation of Node. NIN 
equipment 1 is arranged between a terminal 2 and a transmission line 3. 

[0016] The above-mentioned network integration node equipment (NIN equipment) 1 consists of 
the terminal signal integration means 1 1 by the side of a terminal 2, a transmission-line signal 
integration means 12 by the side of a transmission line 3, and a cross connect means 13 
arranged between these terminal signal integration means 11 and the transmission-line signal 
integration means 12 at least. Moreover, it has the pass setting means 14 further preferably. 
[001 7] The terminal signal integration means 1 1 has the function which unifies, delivers and 
receives each terminal signal which two or more sorts of different terminals 2 treat. The 
transmission-line signal integration means 12 has the function which unifies, transmits and 
receives each transmission-line signal transmitted through two or more sorts of different pass 
which forms a transmission line 3. A cross connect means incorporates the eel group integrated 
by the eel group and the transmission-line signal integration means 12 which were integrated by 
the terminal signal integration means 11, and has the function distributed to the pass concerned 
within the terminal concerned and a transmission line 3 according to the transmission place of 
each eel, respectively. 

[0018] Moreover, the channel capacity which changes pass connection within the cross connect 
means 13 accommodative according to the traffic condition of two or more pass which connects 
the above-mentioned pass setting means 14 to the above-mentioned cross connect means 13, 
and is formed in a transmission line 3, and is permitted by each ** pass again is changed. The 
network integration node system in this invention has two or more network integration node 
equipments (NIN equipment) 1 mentioned above, through the transmission line 3 which unified 
two or more sorts of transmission systems, connects these network integration node equipment, 
and is constituted further again. 
[0019] 

[Embodiment of the Invention] Drawing 2 is drawing showing the example of 1 configuration of 
the network integration node system containing the network integration node equipment 
concerning this invention. In this Fig., the network integration node system (it is also hereafter 
called a NIN system) is shown by the reference number 1 0, and two network integration node 
equipments (NIN equipment) 1 are installed through the transmission line 3 in the example of this 
Fig. Two NIN equipments 1 have held two or more terminals 2, respectively. In addition, among 
this Fig., the terminal 2 of a white round head expresses the existing terminal, and the terminal 2 
of a black dot expresses an ATM terminal. 

[0020] In the above-mentioned NIN system 10, each NIN equipment 1 possesses a node 
monitor / control unit (it is also hereafter called NSP) 21. NSP is Network. Supervisory It is the 
abridged notation of Processor, a pass setting means 14 ( drawing 1 ) by which this NSP21 was 
mentioned above in each network integration node equipment (NIN equipment) 1 — cooperating 
— every — while supervising the traffic condition of two or more pass about NIN equipment 1, 
control according to that monitor result is performed. 

[0021] A network management system (it is also hereafter called NMS) 22 is further connected 
to these NSP21. NMS is Network. Management It is the abridged notation of System. This 
NMS22 carries out generalization management of two or more above-mentioned node monitor / 
control units 21 (NSP) intensively, and supervises and controls two or more network integration 
node equipments 1 according to an individual according to the traffic condition of the whole 
network concerned, respectively. 

[0022] In this drawing 2 , the focus of this invention is intelligibly shown by the transmission line 
3. This focus is a point that the existing transmission network property is integrated. Thereby, an 
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integrated transmission network is built The transmission line 3 as used in the field of this 
invention being this integrated transmission network, and as a realistic example, in this Fig., 
speaking generally, this transmission line's 3 being a transmission system which makes an optical 
transmission system, a radio-transmission system, a coaxial transmission system, a common 
carrier dedicated line transmission system, a satellite circuit transmission system, and the 
existing self-management network, although microwave, the coaxial line. SD (SuperDigital) 
dedicated line, the satellite, and the optical self-management network (50M/150M) are indicated. 
Although a supple high-reliability network can be built the more the more it includes more these 
various transmission lines, at least two of transmission systems various [ these ] are wanted to 
be included. It is because two convenience of the transmission system of another side which 
substitutes for this is need at worst when a failure etc. occurs in the transmission system which 
is one side. 

[0023] By having used the transmission line 3 as the integrated transmission network as above- 
mentioned, an exchange of the smooth signal between a large number and various terminals is 
required. It is network integration node equipment (NIN equipment) 1 which filling this demand 
mentioned above. When explanation is further added about drawing 2 , TDM in this Fig. is Time. 
Division Maltiplexer and TA are Terminal. Adapter and DSU are Digital. Service It is Unit, in 
addition, a monitor/control according [ these components ] to NSP21 and NMS22 — being out 
of range . This drawing 2 is ATM for government-and-the-public private demand as an example. 
It is a thing supposing WAN (private B-ISDN), and these NIN(s) equipment 1 bears the junction 
function of the communication link through the pass which treats the existing network and future 
**** unitary. Moreover, this pass is connected between the interfaces of arbitration (means 1 1 
and 1 2 of drawing 1 ), and the cross connect function (means 13 of drawing 1 ) changed [ is put 
and ] and transmitted to the pass for transmitting they ways is borne. 
[0024] About the channel capacity furthermore permitted by each pass, a setup of pass is 
changed according to the short period or the long-term need fluctuation predicted beforehand 
(pass setting means 14 of drawing 1 ). Thereby, it is flexible and formation of the network where 
employment effectiveness is high is always guaranteed. Moreover, the pass setting means in NIN 
equipment 1 (14 of drawing 1 ) specifies pass according to the priority beforehand assigned to 
each pass, makes a setting change of the pass for self routing at the time of an overload, or self 
healing at the time of failure generating, or reconstructs a suitable network automatically in the 
time of catastrophic disaster etc. 

[0025] Furthermore, the pass setting means 14 can make a setting change of pass according to 
the short period or the long-term need fluctuation predicted beforehand about the channel 
capacity of each pass. When the transmission line 3 in which some two or more pass is held 
becomes **, the pass setting means 14 can also reset pass further again so that the network 
concerned may be reconstructed with the pass which forms the remaining transmission line. 
[0026] On the other hand, as a function controlled by the network management system (NMS) 
22, there are a setup of VP, opening of traffic, for example, the test control by the test cell, a 
change, path modification, capacity modification, etc. In this way, the NIN system 10 realizes the 
seamless communication link of LAN and WAN. Moreover, coexistence with the existing network 
and the existing terminal is also possible. If the network integration node system (NIN system) 10 
mentioned above is compiled further into one book, a multimedia wide area integrated network is 
realizable. 

[0027] Drawing 3 is the image Fig. of the multimedia wide area integrated network which applied 
this invention. More [ in this Fig. / although 1 is network integration node equipment (NIN 
equipment) shown in drawing 1 and drawing 2 and what was installed in the A-H point (Location) 
is illustrated / this / still ] The transmission line 3 which is connected to these NIN(s) equipment 
1, respectively and which was shown in drawing 2 builds an integrated transmission network as a 
whole. However, NSP21 as stated above and NMS22 omitted the publication, in addition, this Fig. 

setting — each transmission line 3 — among three 3 ** systems, in the continuous line, a 
dotted line illustrates microwave and the double line has illustrated the SDH optical transmission 
system for SD dedicated line, respectively. 

[0028] Drawing 4 is drawing showing the example of a pass configuration integrated transmission 
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within the net in drawing 3 in a detail. However, only each NIN equipment 1 which is in A, B t C, 
and D point for simplification was shown in detail, and the publication was omitted also about 
each NSP21. In drawing 4 , M/DM31 in each NIN equipment is multiplex / separation module 
(MUX/DMUX-Module), and XCM32 is a cross connect module (Cross-Connect Module). For 
example, it is VP(Virtual Path)-M/DM and is VP-XCM. 

[0029] M/DM31 is equivalent to the one section each of the terminal signal integration means 1 1 
of drawing 1 , and the transmission-line signal integration means 12. Moreover, XCM32 is 
equivalent to the cross connect means 13 of drawing 1 . In addition, EE in drawing (Existing 
Equipment) expresses the equipment of the existing network, and UNI is User. Network It is 
Interface, and in O within each transmission line 3, a radio-transmission system and C express a 
coaxial transmission system, and, as for L, an optical transmission system and R express a 
common carrier dedicated line transmission system, respectively. 

[0030] Moreover, four bundles of highways (HW) are shown in the NIN equipment 1 of A point, 
and three pass which makes each bundle is the method way of B, a method way of C, and for the 
method ways of D sequentially from a top. Similarly, three pass which makes each bundle in the 
NIN equipment 1 of C point is the method way of B, a method way of A, and for the method 
ways of D sequentially from a top. The configuration of drawing 4 is further explained to a detail, 
if communalization is attained because multiplex / separation module (M/DM) 31 ceHzes the 
terminal signal of an interface variously from a terminal 2 — the eel — the virtual path of a 
transmitting they way — ( — the function multiplexed to every VP) is achieved. For this reason, 
multiplex/separation of a eel, and VP multiplex / separation (VP address translation) are 
performed. In this case, it is carried out by the pass setting means 14 of drawing 1 by combining 
processing of the monitor of VP capacity, traffic reception control (connection reception control, 
the amount-used parameter control, a priority control, congestion control), etc. 
[0031] By the cross connect function to treat two or more different transmission systems 
unitary, the cross connect module (XCM) 32 puts a eel group on the virtual path of a 
transmitting they way, and realizes the function to transmit by performing mapping which suited 
the transmission system interface concerned. For this reason, two or more activation of OAM 
(Operations Administration and Maintenance) processing of activation of VP setup of the 
transmission system of a seed, cross connect, self routing, self healing, and a pass capacity 
monitor / control, a pass path, capacity, performance monitoring, etc., etc. and LT (Line 
Terminator) interface conversion (STM/ATM conversion, DP/VP conversion) processing is borne 
(without being dependent on a rate). 

[0032] In addition, when holding the continuation stream of an ATM eel in the payload of SDH, 
1413 and 1432 which are specified to ITU-T are applied, and G804 (the primary group velocity of 
1.5M/2.0M, intermediate rate of 25M/50M) is adopted as a eel mapping mode for enabling a 
transfer of ATM on the network of PDH (Preciochroneous Digital Hierarchy). 

[0033] Moreover, image distribution etc. are possible by each function of P-P (Point-to-Point) of 
VP base, P-M (Point-to-Multipoint), and XC (cross connect). Although above-mentioned drawing 
4 showed the subject the integrated transmission network in drawing 3 in detail, it explains the 
transmission line 3 of two NIN equipments 1 in drawing 3 , and meantime to a subject in detail by 
drawing 5 below. 

[0034] Drawing 5 is drawing showing the example of a detail of the transmission line 3 of two NIN 
equipments 1 and meantime in drawing 3 . Two NIN equipments 1 are each NIN equipment 1 of A 
point and B point. Although any NIN equipment 1 is the completely same configuration, it is 
drawn on bilateral symmetry by a diagram. In addition, the reference numbers 11, 12, and 13 in 
drawing correspond to the terminal signal integration means, transmission-line signal integration 
means, and cross connect (XC) means which were shown in drawing 1 , respectively. 
[0035] The configuration of a transmission line 3 is also drawn in detail by a diagram, and the 
transmission system which makes an optical transmission system, a radio-transmission system, 
a coaxial transmission system, a common carrier dedicated line transmission system, a satellite 
circuit transmission system, and the existing network is shown by the example of this Fig. The 
usual transmission equipment is arranged to the both ends at each of these transmission 
system. Although light / electric conversion, or this inverse transformation is performed or these 
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transmission equipment modulates a carrier according to the function of each transmission 
system, it processes the overhead (OH) signal mentioned later. 

[0036] The virtual path (VP) formed in the above-mentioned optical (Optical) transmission 
system is expressed as VPO (VP01 - VPOn). About VPL (VPL1 - VPLn) and a satellite 
(Satelite) transmission system, it expresses [ system / wireless (Radio) transmission / system / 
VPR (VPR1 - VPRn) and / SD dedicated line (Leased Line) transmission ] with VPS (VPS1 - 
VPSn) similarly. Moreover, the terminal signal delivered and received between each terminal 2 is 
expressed to the left end and right end of this Fig. as virtual channel VC (Virtual Channel). 
[0037] Moreover, the part which constitutes the transmission-line signal integration means 12 in 
each NIN equipment 1 consists of the signal transformation section which makes SDH-LT (Line 
Terminator) and LT prepared in each transmission system correspondence, for example, the 
speed-conversion section, (RATE-CON V), STM (Synchronous Transfer Module) / ATM 
(Asynchonous Transfer Module) CONV (Converter). 

[0038] It explains in more detail about the configuration of this drawing 5 . As above-mentioned, 
there is a cross connect means to treat two or more sorts of different transmission systems 
unitary in network integration node equipment (NIN equipment) 1, and an optical transmission 
system, a multiplex radio-transmission system, a coaxial transmission system, etc. are 
integrated, and these are caught with an integrated transmission line and it is unifying. Multiplex 
[ of the cel-ized terminal signal (VCxn) ] is carried out to VP (virtual path) for every transmitting 
they way, and it suits each transmission-line interface and is mapped. 

[0039] As modification of the pass at the time of the overload of VP set up beforehand or a 
failure is shown all over drawing, according to the priority set up beforehand, a root substitute, 
i.e., self healing, or self routing is performed in order of **->**->**->**. Moreover, network 
configuration modification in the time of the long term planning about the traffic of pass, short- 
term need fluctuation, and a failure etc., modification of pass capacity, etc. mind each node 
monitor / control unit 21 (NSP), and are intensively supervised / controlled by the network 
management system (NMS) 22. 

[0040] In above-mentioned drawing 5 , the network (VP network) which treats a non-ATM 
system terminal to the lower limit of a transmission line 3 is shown. If it is in the NIN equipment 
1 which holds the network concerned, when ATM-LAN of the ATM-SW base which made the 
nucleus the ATM switch (ATM-SW) shown in drawing 23 is introduced into the terminal system, 
it is convenient for installation of the NIN system of this invention. However, it is good to use 
together TIN (Terminal Integration Node) which ATM-LAN of such the ATM-SW base may not 
yet be introduced, and is described below when such. 

[0041] Drawing 6 is drawing showing an example which applies the NIN system of this invention 
to a non-ATM system terminal group. In addition, the same reference number or the same 
notation is attached and shown in a component [ finishing / explanation / already ]. Although 
direct hold to NIN equipment 1 is possible for the ATM system terminal 2, the non-ATM system 
terminal 2 is connected to NIN equipment 1 through a terminal / integration node (TIN) 41. 
[0042] When drawing 1 is referred to again, the network integration node (NIN) equipment 1 
which makes the base of this invention is constituted by means 11-13 or means 11-14. Although 
these means 11-13 were shown a little concretely as the modules 31 and 32 of drawing 4 , and a 
considerable part (11, 12, 13) of these means in drawing 5 , they show the still more detailed 
example about these means here. 

[0043] This drawing (the 2) and drawing 9 of drawing (the 1) in which drawing 7 shows the 
example of NIN equipment 1, and drawing 8 are these drawings (the 3). If it contrasts with 
drawing 1 , drawing 7 corresponds mainly to the terminal signal integration means 11, drawing 8 
corresponds mainly to the cross connect means 12 and the pass setting means 14, and drawing 
9 corresponds mainly to the transmission-line signal integration means 12. When drawing 7 is 
referred to first, the terminal signal integration means 1 1 It links directly between the terminal 2 
of an ATM system, and the cross connect means 13. On the other hand The terminal interface 
unit 51 is made to come to intervene between the terminal 2 of a non-ATM system, and the 
cross connect means 13. This terminal interface unit 51 It comes to have the terminal side 
demultiplexing section 53 of the terminal side signal transformation section 52 which performs 
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signal transformation between a terminal signal and the eel group by which previous statement 
was integrated, and the this terminal side signal transformation section 52 and the cross connect 
means 13 which does and performs demultiplexing of a eel group. 

[0044] When drawing 8 is referred to, next, the cross connect means 13 It is formed into the 
pass setting unit 61. In this pass setting unit 61 The terminal side eel demultiplexing section 62 
which performs demultiplexing of a eel group between the terminal signal integration means 11, 
The transmission-line side eel demultiplexing section 63 which performs demultiplexing of a eel 
group between the transmission-line signal integration means 12, The pass signal transduction 
section 64 changed into the predetermined pass information classified by **** based on the 
destination information on the terminal side eel demultiplexing section 62 and the transmission- 
line side eel demultiplexing section 63 which did and was given to each eel, The pass information 
table section 65 which consists of RAM for holding the correspondence relation between this 
destination information and this predetermined pass information classified by **** etc. is formed. 
The pass information said here is VPI (Virtual Path Identifier). 

[0045] In the pass setting unit 61, the pass setting means 14 is also formed further. This mainly 
consists of a pass information control section 66, and rewrites and controls the correspondence 
relation mentioned above in the pass information table section 65 based on the status 
information about the traffic condition of two or more pass. In addition, in the pass setting means 
14, the VPI (Virtual Path Identifier) communications department 67 and the OAM eel processing 
section 68 are drawn as an example which collaborates in the pass information control section 
66. 

[0046] When it furthermore sees about drawing 9 , the transmission-line signal integration means 
12 It consists of a transmission-line interface unit 71 prepared between a transmission line 3 
and the cross connect means 13. This transmission-line interface unit 71 It is constituted by the 
transmission-line side demultiplexing section 73 of the transmission-line side signal 
transformation section 72 which performs signal transformation between a transmission-line 
signal and the eel group by which the above-mentioned was integrated, and the this 
transmission-line side signal transformation section 72 and the cross connect means 13 which 
does and performs demultiplexing of a eel group. 

[0047] It explains in more detail about the component shown in drawing 7 , drawing 8 , and 
drawing 9 which were mentioned above. 

- Terminal-interface section unit 51 ( drawing 7 ) 

(1) Terminal side signal transformation section 52 : various interface specifications (cel-izing / 
DESERU-ization of a signal based on V24 [ PRI, BRI, and ]/V35, X-21, NISC, etc. are 
performed.) 

(2) Perform demultiplexing which suited the UNI interface of terminal side demultiplexing section 
53:150Mbps. 

- Pass setting unit 61 ( drawing 8 ) 

It is cross connect equipment which has the pass setting up function of a virtual path unit, and 
the complete group switch of two or more HW of 150Mbps is constituted. 

(1) Send out the address to the pass information (VPI) transducer 64a pass information (VPI) 
table section 65. 

[0048] b) Receive the data from the VPI translation table 65, and rewrite the header (VPI) of the 
main signal. 

c) Detect the OAM eel contained in the main signal, and pass the OAM eel processing section 
68. 

d) Send out in the main signal as an OAM eel in response to the data from the OAM processing 
section 68. 

(2) Set up the VPI table section 65 by the communication link with VPI communications 
department 67 control section 66. 

(3) It consists of a table (RAM) for VPI table section 65VPI conversion. 

(4) Receive an OAM eel processing section 68aOAM cell data, and send out to the VPI 
transducer 64. (OAM cell data obtained by the communication link with the OAM section which is 
not illustrated) . 
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[0049] b) Send out the OAM data dropped by the VPI transducer 64 to the OAM section. 

(5) Achieve a setup and read-out function of VPI translation data by the basis led by VPI 
control-section 66aCPU. 

b) Achieve a setup and read-out function of an OAM cell data. 

(6) Perform eel demultiplexing processing between the eel demultiplexing section 62 and 63150 
Mbpsxn, and 2.4Gbpsx1CH. 

- About the transmission-line interface unit 71 ( drawing 9 ), it is the same as that of the 
terminal interface unit 51 mentioned above. 

[0050] Drawing 10 is drawing showing actuation by the pass signal transduction section 64 and 
the pass information table section 65 in drawing 8 . However, the case where VPI is used as 
pass information is shown. In drawing, input 3 port (**-**) which carries out through [ of the VPI 
transducer 64 ], output 3 port (**-**), and input 3 port (**-**) by which ADDO (ADD) is carried 
out are illustrated. The block CL of the rectangle which goes these ports in and out is a eel, and 
there is a header H in each head. In a eel, Header H occupies 5 bytes before long by 53 bytes. 
[0051] In the example of this Fig., nine eels (No.1-No.9) are inputted into input port ** - **, 
input port ** - ** are ADDO nine eels (No.10-No.18), cross connect is carried out according to 
an all directions way, and a total of 18 eels go away from output port ** - **. Although the 
header of each eel is expressed in distinction from white, black, and hatching among drawing, it 
expresses that white is the eel VPO turned to the virtual path (VP) of (Light O) transmission 
system, black is the eel VPR turned to the virtual path (VP) of (Wireless R) transmission 
systems, such as microwave, and hatching is the eel VPS turned to the virtual path (VP) of 
(Satellite S) transmission system. 

[0052] A setup of Above VP is performed by decoding VPI which is the destination information 
shown in the header of a eel, and a eel can distribute it to an all directions way (pass) under this 
decode. This distribution is performed by referring to the VPI table section 65. The 
correspondence relation beforehand defined between the input-side interface (**-**, **-**) and 
the output side interface (**-**) is held at this VPI table section. 

[0053] The VPI transducer 64 changes into a new VPI value the VPI value shown in the header 
in the eel to which Highway HW has been transmitted according to a setup in the VPI table 
section 65. The above-mentioned correspondence relation is notified to the VPI table section 65 
from the VPI control section 66. The correspondence relation read from the VPI table section 65 
is notified to the VPI control section 66. 

[0054] The destination can be set as the output HW of arbitration per VP from the input HW of 
arbitration in this way. VPI can be changed freely [ always ] according to an employment 
condition. Drawing 1 1 is drawing showing the contents of the VPI table section 65 shown in 
drawing 10 . Distribution of the eel shown in drawing 10 is performed according to the 
correspondence relation shown in this drawing 1 1 . The classification (R, S, O) of the 
transmission system which the left column (VPIin) of drawing 1 1 requires for No. (0001-0018) of 
18 eels inputted into port [ of drawing 10 ]**-** and the virtual path concerned is written in. 
In addition, the publication was omitted after 0004. 

[0055] The inside column (VPI conversion) of drawing 1 1 is equivalent to the correspondence 
relation mentioned already, 0001-0018 of the left column are changed into 0101-01 18 of the 
inside column, and VPR1', VPS1\ and VP01'— is given. VPR1\ VPS1\ and VPOT— is shown in 
the right end of drawing 10 , and is sent out from the output port (**-**) of the transmission 
system which corresponds, respectively. 

[0056] Drawing 12 is drawing which modeled the function of the NIN equipment 1 realized based 
on the actuation shown in drawing 1 1 . However, the NIN equipment 1 of D point is shown (it is 
the same about other points). The NIN equipment 1 of this D point is connected with "A" and 
each NIN equipment 1 of the "B" point via a transmission line 3. Moreover, the NIN equipment 1 
of D point holds a user terminal 2 in a subordinate, and drops ADDO (Add) of the data from 
these terminals, or the data to these terminals with the cross connect means 13 (Drop). 
[0057] The cross connect means 13 can make the NIN equipment 1 of "D" able to bypass, and 
can make data exchange between the NIN equipment 1 of "A", and the NIN equipment 1 of "B" 
again (Through). The clinch of the data between one transmission system (for example, light) and 
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the transmission system (for example, wireless (mu)) of another side can also do the cross 
connect means 13 in the same transmission line 3 further again (Routing). 

[0058] Drawing 13 is a flow chart which shows an example when sending out a terminal signal to 
a transmission line 3 from a terminal 2 in drawing 1 2 . This flow chart is divided into an AAL layer 
->ATM layer -> physical layer, and is shown. Transmit data is divided into a series of 48-byte 
data by the AAL layer, and these 48-byte data are mapped in a payload, 5 bytes of destination 
information is mapped in a header, respectively, and it drops on an ATM layer at a physical layer 
as explained in drawing. 

[0059] In a physical layer, it classifies into the case of an ATM network, and a non-ATM network, 
and the assembly of data is performed. Furthermore, the case of the SDH base, and in the case 
of the eel base, it divides at the time of an ATM network, and it is processed. In order to 
demonstrate the function described above convenient, looking at an employment situation in an 
actual network, the role of the pass setting means 14 shown by drawing 1 or drawing 8 becomes 
important. This pass setting means 14 can play that role enough only after it can cooperate with 
the node monitor / control unit (NSP) 21, and the node managerial system (NMS) which were 
shown in drawing 2 , drawing 8 , drawing 9 , etc. 

[0060] Drawing 1 4 is drawing showing the pass setting means 14 of each NIN equipment 1, and 
the connection model between NSP21 and NMS22. However, three NIN equipments 1 arranged 
at the every place point of A, B, and C are shown as an example. In addition, it is as having 
already explained a terminal (TE) 2, a transmission line 3, the terminal signal integration means (it 
expressing as a terminal INF) 11, the transmission-line signal integration means (it expressing as 
a transmission line INF) 13, the VPI (pass information) transducer 64, and the VPI (pass 
information) table section 65 (these being expressed as VPI conversion). 
[0061] A pass setting means 14 by which it is observing here is expressed as CONT, and a 
centralized control is carried out with a network management system (NMS) through the node 
monitor / control unit 21 (NSP) which corresponds, respectively, and network administration 
information Rhine 75. The most fundamental actuation downloads the initial traffic data about 
each node defined beforehand from NMS22 to each node at the time of a design about the 
network concerned. 

[0062] If operation of the network concerned is furthermore started based on the downloaded 
initial traffic data, it will let NSP21 of each node pass, and the traffic information for every node 
will be collected to NMS22. if it turns out that the collected traffic information is analyzed and 
initial traffic data do not suit actual employment — a virtual path — ( — the channel capacity 
first notified to every VP) is changed, and it feeds back to each pass setting means 14. 
Reconstruction is performed here about assignment of VP band in the network concerned. 
[0063] On the occasion of collection of the traffic information mentioned above, the well-known 
UPC (Usage Parameter Control) section (not shown) prepared for every node can be used. This 
UPC section has the function which supervises whether the user traffic from a terminal 2 is sent 
out as default value, and is controlled again. Consequently, the so-called display of violation, eel 
abandonment, and smoothing control are performed. 

[0064] Drawing 15 is drawing which expresses the situation in the case of supervising and 
changing the channel capacity of VP in illustration, and expresses the most fundamental 
actuation by NMS22 that mentioned above. Since according to the place which this Fig. shows 
only alpha needed to reduce the channel capacity of VP02 since only alpha needed to increase 
the channel capacity in the virtual path VP01 of a optical transmission system (O), and only 
beta needed to increase the channel capacity in the virtual path VPR1 of a ** radio- 
transmission system (R), only beta is reducing the channel capacity of VPR2. 
[0065] In addition, it is not necessary to perform makeshift of the change in channel capacity by 
the same transmission systems, and you may accommodate between transmission systems of a 
different kind. The pass setting means 14 performs not only modification of the channel capacity 
(VP band) of VP mentioned above but VPI conversion at the time of abnormalities. The example 
of representation is self routing and self healing. 

[0066] When the transmission system of either of the transmission lines 3 becomes an overload, 
self routing is VP unit and is a function which carries out automatic conversion of VPI at other 
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transmission systems. Moreover, self healing is a function which carries out the automatic 
switchover of the abnormality (alarm) transmission system concerned to other transmission 
systems, when it detects that the alarm arose in one of transmission systems for example, at 
the overhead (OH) Monitoring Department in each NIN equipment 1 (not shown). In this case, 
since there are two or more transmission systems of the automatic switchover point, when to 
which transmission system it switching first and this switch are impossible, priority is beforehand 
decided about next switching to which transmission system. 

[0067] The abnormalities (alarm) mentioned above are detectable using various abnormality 
information. For example, it is as follows. In the case of an SDH network, there is abnormality 
information, such as "LOS" (input interruption), "LOF" (step-out), "SD" (abnormalities in an 
error rate), "LOP" (abnormalities in a pointer), and "AIS" (notice signal of an alarm), and when it 
is a PDH network, there is abnormality information, such as "REC" (receiving alarm), 
"SYNC" (step-out), and "AIS" (notice signal of an alarm). 

[0068] When above-mentioned abnormality information is detected by one of the NIN 
equipments 1, the NIN equipment 1 concerned performs self routing mentioned above or self 
healing. Drawing 1 6 is drawing which expresses the situation in the case of performing self 
routing or self healing in illustration. The view of drawing is the same as the case of drawing 15 . 
Modification of pass is set up according to the priority mentioned already in the case of self 
routing or self healing. According to the place shown in the example of this Fig., the priority is as 
follows. 
[0069] 

Priority **: To VP01 ->VP02, VP address translation priority **: Modification of the pass which 
carried out at VP address translation priority **:VP01 ->VPR1 at VPOl ->VP03 f and carried 
out VP address translation **** at VP address translation priority **:VP01 ->VPR3 at VP 
address translation priority **:VP01 ->VPR2 The above-mentioned self routing (at the time of 
an overload) It is carried out not only the case of self healing (at the time of failure) but when 
some transmission systems have been cut. In this case, reconstruction of pass is required. 
[0070] Drawing 1 7 is drawing showing the situation of the pass reconstruction at the time of 
failure generating in illustration. According to the place shown in the example of this Fig., the 
following pass change is made and a network is reconstructed. 

** Address translation is carried out to :VP01- (VPR1-VPR3 , VPP1), carry out address 
translation to distribution **:VP02- (VPR4-VPR6 , VPP2), carry out address translation to 
distribution **:VP03- (VPR7-VPR9 , VPP3), and explain actuation of the monitor of the traffic 
by the node monitor / control unit (NSP) 21, and the network management system (NMS) 22, 
control, and management to the distribution last. 

[0071] The flow chart (the 1) and drawing 19 drawing 18 explains the example of the monitor by 
NSP21 and NMS22, control, and management of operation to be are [ this flow chart (the 3) and 
drawing 21 of this flow chart (the 2) and drawing 20 ] these flow charts (the 4). In each drawing 
of drawing 18 - drawing 21 , the active region according [ the left / dotted line / central ] to 
NMS22 and the right [ dotted line / the ] are the active regions by each NSP21. In addition, in 
each drawing, there is NIN equipment 1 with a "node" and VP is a virtual path. 
[0072] In drawing 18 , initial setting of the network configuration by the case or prior 
programming at the time of network-out-of-order generating as indicated to be the "network 
installation time" of indicating at a left end to drawing 17 is meant. It goes into the condition that 
a network may be made to work by the step of drawing 19 . In drawing 20 , an OAM eel can be 
used as a "test cell." In addition, as "traffic information" in the step of the lower right in this 
drawing, four examples of "surveillance intelligence" shown in the upper right of drawing 1 9 can 
be used, for example. 

[0073] In drawing 21 , it can be made the network configuration optimized in the actual 

employment situation. 

[0074] 

[Effect of the Invention] according to [ as explained above ] this invention — (1) — flexibly, a 
multimedia wide area transmission system with high employment effectiveness can be realized, 
the seamless communication link between (2) LAN and WAN can be realized, and interconnect 
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with the (3) existing network and an ATM network can realize effective use of existing assets. 
[Translation done.] 
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